Effect of hormones and development on the expression of the rat 1,25-dihydroxyvitamin D3 receptor gene. Comparison with calbindin gene expression.
We have used specific cDNAs to the rat vitamin D receptor (VDR) and to the mammalian vitamin D-dependent calcium-binding proteins (calbindin-D9k in intestine and calbindin-D28k in kidney) in order to obtain a better understanding of the regulation of the VDR gene and its relationship to calbindin gene expression. Hormonal regulation and development expression of the rat VDR gene were characterized by both Northern and slot blot analyses. Administration of 1,25-dihydroxyvitamin D3 (1,25(OH)2D3; 25 ng/day for 7 days) to vitamin D-deficient rats resulted in an increase in calbindin mRNA in intestine and kidney but no change in VDR mRNA in these tissues. Vitamin D-deficient rats responded to dexamethasone treatment (100 micrograms/100 g of body weight/day for 4 days) with a 2.5-fold increase in intestinal VDR mRNA which was accompanied by a 4-fold decrease in intestinal calbindin-D9k mRNA. Developmental studies indicated a pronounced increase in renal VDR mRNA and calbindin-D28k mRNA between birth and 1 week of age. In the intestine, an induction of VDR and calbindin-D9k gene expression was observed at a later time, during the 3rd postnatal week (the period of increased duodenal active transport of calcium). Taken collectively, our data indicate that in the adult rat, target tissue response to hormone is not modified by a corresponding alteration in new receptor synthesis. However, developmental studies indicate that the induction of 1,25(OH)2D3 receptor mRNA is correlated with the induction of calbindin gene expression. Our results also demonstrate that glucocorticoid administration can result in an alteration in intestinal calbindin and VDR gene expression.